the functional. The stress field is described in the interior of the element as
and a compatible displacement field is described by 
where [HI = /v[PIr[D] [P] dV ,
Now imposing stationary conditions on the functional with respect to the stress parameters {fl} gives
On substituting Equation (6) into Equation (4), the functional reduces to
where [K] , the elemental stiffness matrix, is given by N.
i+1 
Based on Equation (16) 
where the element geometric stiffness matrix [K_] is given by [P]_×s
and p is the mass density.
Numerical Results
The 
Twisted Cantilever Beam
This test case involves a straight cantilever beam twisted 900 over its length [28] .
The twisted beam shown in Figure  3 is modeled by 12 elements along the length and 2 elements across the width. Each element has a 7.50 warp and the effect of this warp on the element's performance is studied. The results tabulated in Table II indicate that A4S1 performs very well, but does not show improvement over AQR8 and AQD4.
While 4_STG and QUAD4 perform well, 4_.ANS and 4_HYB do not perform very well.
Curved Cantilever Beam
The curved cantilever beam formed by a 900 circular arc is shown in Figure  4 . shear (load C) and this is again attributed to the improved bending stress field.
Scordelis-Lo Roof
The Scordelis-Lo roof [30] is a singly curved shell structure (see Figure  5 ).
The shell has a gravity load or a uniform dead load (UDL), and the parameter of interest is the vertical displacement at the mid-point of the free edge (point A in Figure  5 ). The convergence behavior is studied for meshes from 2 × 2 to 10 × 10 and is tabulated in Table IV . The A4S1 element shows a rapid and monotonic convergence.
Morley's Spherical Shell
The spherical shell is doubly curved (see Figure 6 ) and the equator of the shell is chosen to be a free edge. The length-to-thickness ratio (defined as a/h) is varied from 10 to 10,000.
None of the elements lock at high length-to-thickness ratio.
Representative results for two elements are shown in Figure  9 .
Pear-Shaped Cylinder
This is an extremely interesting problem because of its continually varying geometry.
The cross-section of the cylinder is shown in Figure  10 , (see Figure  15 ). A4S1 and 4_STG show a better convergence than 4_ANS. The first two mode shapes of this discretization are shown in Figure  16 .
Cylindrical Shell
An octant of a cylindrical shell (see Figure 17) [1]
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